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n EPA Wastewater Treatment and
g Land Application of Biosolids/Wastes

Problent Lack of knowledge regarding ewnftlife management of PFA®nNtaining
consumer and industrial products in wastewater

Action:

Acharacterize wastewater and relate discharge streams
(e.g., municipal and industrial wastewater, land applied waste streams) w B

AEvaluate efficacy of existing management technologies to managefelifd
disposal (e.g., land application of biosolids, sewage sludge incineration)

AEvaluate performance and cost to manage these waste streams and environmg
PFAS releases 3

Results Provide technologies, data and scieflzased tools to manage wastewatelg -

PFASontaining waste streams
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A >15,000 Publicly Owned Treatment Works (POTW) in the US

A Majority of land application occurs in eastern US where depth to groundwater is
relatively shallow

3
T. Seiple, et al., J.Environ.Manage. 197 (2017)681x
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Biosolids Use & Disposal

in 2019
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2019 EPA electronic reporting data availaBleforcement and Compliance History Online (ECHO)



https://echo.epa.gov/
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A Sewage sludges applled ar(egulatlons (1980s)
A Many fields have 20+ years of biosolids land application
A Other wastes are also land appliegpulp/paper sludge, concentrated animal feeding

operation (CAFQO) wastes, refinery/industrial wastes, drinking water residuals, etc. 5
Data source References 1 and



e’EPA PFAS Fate and Transport for WWTPs & Biosolids

Wastewater Treatment Plants (WWTPs) may introduce PFAS into the environment through:
A Effluent discharge to surface water

A Land application of biosolids and disposal of residuals

A Air emissions
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KEY O Atmospheric Deposition @ Diffusion/Dispersion/Advection @ Infiltration @ Transformation of precursors (abiotic/biotic)
Figure 3. Conceptual site model for landfills and WWTPs. 6



wEPA Common PFAS Chemical Structures

APerfluorinated
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Fluorotelomer Alcohols
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SEPA Many PFAS

Perfluoroalkyl Sulfonates Fluorotelomer Sulfonamide Amines

Fluorotelomer Betaines

Perfluoroalkyl Carboxylates

Fluorotelomer Sulfonates

Backe et al. 2013 ES&T 47:5226

















https://www.astm.org/Standards/D7979.htm
https://www.astm.org/Standards/D7968.htm
https://www.epa.gov/hw-sw846/validated-test-method-8327-and-polyfluoroalkyl-substances-pfas-using-external-standard
https://www.epa.gov/dwanalyticalmethods/method-533-determination-and-polyfluoroalkyl-substances-drinking-water-isotope

































https://www1.maine.gov/dep/spills/topics/pfas/index.html
https://www.natlawreview.com/article/follow-leader-maine-s-strict-stance-pfas-and-biosolids-land-application-sets-stage









https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/10992/report/0
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/10988/report/0
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/10993/report/0
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/recipients.display/rfa_id/658/records_per_page/ALL



mailto:Arnold.Elyssa@epa.gov
mailto:Resek.Elizabeth@epa.gov



https://www.epa.gov/pfas/epas-pfas-action-plan
https://www.epa.gov/chemical-research/research-and-polyfluoroalkyl-substances-pfas
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